I. INTRODUCTION
"Transit" was the first ever satellite navigation system introduced by U.S. military in 1960s.
Fig.1. Transit Navigation System [1]
Transit navigation system was primarily used by the U.S. Navy to get accurate information about its ships & submarines. In 1865, Maxwell predicted electromagnetic waves propagation. Later in 1886, Henrich hertz confirmed Maxwell theory. Hertz's experimental work demonstrated that physical objects can reflect Radio waves [2] . The presence of reflected wave can be sensed by Radar to determine the existence of a target which is the basic principle behind the working of global navigation satellite system [3] . The Angular position & target distance can be determined from arrival direction of reflected wave-front & time taken for the radar signal from transmitter to the receiver respectively [4] .
II. GLOBAL NAVIGATION SATELLITE SYSTEM (GNSS) RECEIVER
A GNSS receiver is an electronic device that process the signals in space transmitted by the satellites in digital domain to determine position, velocity and time of the user [5].
Fig.2. GNSS Satellite Constellation [6]
To multiplex several satellites signals onto the same frequency, most of the GNSS use Code Division Multiple Access technique to assign Pseudo-Random noise code to each satellite that modulates the transmitted signal. Digital modulation scheme provides more information carrying capacity, data security, better quality communication & Radio frequency spectrum sharing as per the requirement of today's generation of wireless communication system [7] . 
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IV. SOFTWARE DEFINED RADIO (SDR) BASED GNNS RECEIVER
Hardware GNSS Receivers are designed in a highly specialized way, generally more efficient than software GNSS receivers from the point of view of power consumption and computational load. Whereas, Software GNSS Receivers allow huge flexibility, many features of the receiver can be modified just through software, depending on the user's need & working condition. Therefore, Software Defined Radio (SDR) based GNSS receiver is an ideal GNSS receiver [30].
Fig.10. Block diagram of a GNSS Receiver [31]
A single Antenna will receive all the satellite signals. Receiver splits antenna signal into several identical copies after down conversion using only a single mixer (per frequency band). After down conversion, lower Intermediate Frequency signal is digitized by an Analog to Digital Converter. This digital signal can easily be reproduced to feed the distinct channels. Each channel will search for propagation delay & navigation message of a different satellite. Signature matching process is implemented on an Application Specific Integrated Circuit due to a Doppler shift. Target motion also changes the radar's frequency that is not predictable if the receiver position is unknown.
After signature matching, demodulator decode the navigation message of that satellite & channel is then said to be locked onto that satellite. [32] . All these blocks can be found in an old Rogue receiver as shown below.
Fig.11. Photograph of an old GNSS Receiver [33]
For the effective utilization of limited spectrum resources, Software Defined Ratio (SDR) has been subject to tremendous research for the last three decades or so. With the advancement of science and engineering, SDR technology is shifting into other application domains such as cognitive radio and Dynamic spectrum access, where the waveform is completely defined in software [34] . The SDR system may be classified on the basis of processing capabilities, type of radio frequency front-end, cost, development software and flexibility. [45] .
DDC consists of adders, multiplier and shift registers for the implementation of each of its parts. To reduce the sample rate, decimation is performed, which can be as little as twice the useful signal highest frequency component [46] . Without significantly affecting the quality of results, reduction can be applied up to an extra twenty percent [47] . Finally demodulating and decoding are performed in Digital Signal Processing blocks using baseband signals.
To operate a Software Defined Radio device from an FPGA running Digital Signal Processor or from a personal computer, software is required for enabling interaction. To provide low level interface functions, a framework should be created before developing software. Since 1980, several attempts have been made as listed below:  The Software radio (1980) (1981) (1982) (1983) (1984) (1985) [ 
V. CONCLUSION
In the area of Global Navigation Satellite System, Software Defined Radio can act as a key technology and can provide necessary flexibility to Adaptive, Cognitive and Intelligent Radio in achieving their full potential with reduced cost and increased system efficiency. Indian Space research Organization is planning to develop SDR based GNSS receiver which will be completed by 2019. 
